OBJECTIVE: A new measure of body image, named the body image assessment for obesity (BIA-O) was developed and tested for reliability and validity in a sample of 1209 adult men and women. Separate BIA-O procedures were developed for men and women. Current, ideal and reasonable body image estimates of Caucasian and AfricanAmerican men and women were compared. METHOD: Figural stimuli of males and females were developed for body sizes ranging from very thin to very obese in 18 increments. Participants selected ®gures that represented estimates of current, ideal and reasonable (a body size that could be maintained over time) body size. Some participants (n 641) also completed two measures of body dissatisfaction in a test of the validity of the BIA-O as a measure of body dissatisfaction. A sample of 77 participants was administered the BIA-O on two occasions to test the test ± retest reliability of the BIA-O. RESULTS: The reliability of the BIA-O was supported by test ± retest reliability coef®cients which ranged from 0.65 to 0.93. Concurrent validity of the discrepancy between current and ideal and current and reasonable body size estimates was supported by positive correlations with two measures of body dissatisfaction. The BIA-O body size estimates of Caucasians and African-Americans, controlled for age and BMI, were compared. As BMI increased, Caucasian men and women were found to select larger current body size estimates in comparison to African-Americans. DISCUSSION: The reliability and validity of the BIA-O were supported. Greater body size dissatisfaction in obese Caucasians, relative to African-Americans of the same size, may be a function of biased estimates of current body size.
Introduction
Research on assessment of body image disturbances in obese men and women has lagged behind development of body image measures for normal weight people. 1 For example, of the 42 body image assessment procedures reviewed by Thompson, 2 only three methods were developed with samples that included overweight or obese persons. In response to this situation, obesity researchers have often relied upon methods that were developed for normal or underweight people. Most measures of body image were originally designed for eating disorders. 1, 2 This limitation has forced obesity researchers to rely upon questionnaire measures of body dissatisfaction. 2 Recent research has suggested that there may be racial differences in body image. 3, 4 Much of this research has focused upon body size estimates and body size dissatisfaction in Caucasian and AfricanAmerican women. These studies have generally found that Caucasian women are more dissatis®ed with their body size compared with African-American women. 4 ± 6 Most of these studies have used questionnaire measures of body dissatisfaction, and few studies have compared Caucasian and African-American men on perceptual or attitudinal measures of body image. 4 Thus, there is considerable need for the development of body image assessment methods that can be used in ethnically diverse populations of both genders.
The body image assessment (BIA) was developed by Williamson et al 7 as a ®gural stimulus method for assessing body image disturbances associated with eating disorders. The methodology of the BIA was based upon self-discrepancy theory. 8 Body size dissatisfaction, as de®ned by the BIA, is the discrepancy between current (self) and ideal body size estimates. Most assessment measures of body image have been developed to measure either estimates of actual body size or dissatisfaction with body size and physical appearance. 2, 9 The BIA measures the person's estimate of actual or current body size (CBS) and an estimate of the person's ideal body size (IBS). The discrepancy between CBS and IBS has been validated as a measure of dissatisfaction with body size. 10 The BIA uses silhouettes of nine female ®gures ranging from very thin to overweight as test stimuli. A series of studies has shown that women diagnosed with anorexia and bulimia nervosa overestimate actual body size and underestimate ideal body size in comparison to controls of the same weight level. 11 ± 13 Recently, the BIA was expanded for use with preadolescent and adolescent boys and girls. 14 The original BIA that was designed for use with adults has certain limitations: 15 (1) it was designed to be used only with women; and (2) the ®gures depicting overweight women were not suf®ciently large to allow use with moderate to severely obese persons. 12 One aim of this study was to address these two limitations by developing an expansion of the BIA that could be used with obese men and women. This method was named the body image assessment for obesity (BIA-O). A second aim of the study was to test the reliability and validity of the BIA-O for men and women. In this expansion of the BIA, ®gures for obese men and women ranging from very thin to very obese were developed and tested in samples of Caucasian and African-American men and women. A third aim of the study was to compare the body size estimates of these two ethnic groups, while controlling for actual body size and age. A fourth aim was to develop norms for body image estimates of men and women so that the BIA-O could be used in clinical studies of obesity.
Research on weight reduction has found that obese persons who lose signi®cant body weight in weight reduction studies seldom lose enough weight to feel satis®ed with their new body size. 16 In response to this literature, we added a third body size estimate to the BIA-O, which we named reasonable body size (RBS). The instructions for RBS are to select a body size that is reasonable for one to maintain for a long period of time. We were interested in whether estimates of RBS would differ from IBS estimates in obese men and women.
Method

Participants
The study sample was 1209 adults recruited from two communities in different regions of the USA. The study sample included 313 Caucasian women, 280 Caucasian men, 332 African-American women, and 186 African-American men. Of the total sample, 784 were recruited from site 1 and 425 were recruited from site 2. The mean age of the sample was 38. The range of BMIs for the entire sample was 15.7 ± 61.7. Since the BIA-O was designed for use with persons ranging from very thin to very obese, we collected data on persons with a wide range of BMI, as opposed to a sample of strictly obese persons. Only participants from site 1 participated in the reliability and validity studies of the BIA-O.
Assessment measures
Body image assessment for obesity (BIA-O). The original BIA 7 used nine silhouettes of women's ®g-ures which ranged from very thin to overweight in body size. At the time of the development of the original BIA, a similar set of nine BIA silhouettes for men had been developed, but reliability, validity and normative studies of these silhouettes had never been conducted. To expand the BIA for use with obese persons, we created nine additional silhouettes for men and women. These nine silhouettes were constructed to be identical in form to the original ®gures. The ®gures began at a size larger than the largest BIA ®gure and were progressively larger body sizes ranging from an overweight person to a very obese body size. Figure 1 illustrates the resulting set of 18 body ®gures for men and women. Each of the 18 ®gural stimuli are 16 cm in height and each silhouette is presented on an individual card with the dimensions of 22 by 28 cm. As can be seen in Figure 1 , the BIA-O includes the original nine silhouettes (in the top row) and a new set of nine ®gures (bottom row) that extend the procedure to allow its use with very obese persons.
Administration of the BIA-O involves shuf¯ing the 18 cards (each with a ®gure of a different size) and presenting them in a random order. The participant is instructed to`Select the silhouette that most accurately depicts your body size as you perceive it to be. Please be honest. You must choose only one silhouette and you may not rearrange the cards to directly compare the silhouettes'. The experimenter then records the card number (1 ± 18), which is written on the back of the card so that the participant cannot use the number as an aid in selecting a body size estimate. This number is the score for CBS. The cards are then reshuf¯ed and presented in a new random order. The participant is instructed to`Please select the silhouette that most accurately depicts the body size that you would most prefer. Again, be honest and do not rearrange the cards'. The silhouette that is selected is recorded as the IBS score. The cards are then shuf¯ed for a third time to yield a new random order of the 18 silhouettes. The participant is then instructed to`Please select a silhouette that represents a body size that you believe is realistic for you to maintain over a long period of time. Again, select only one silhouette and do not rearrange the cards'. The silhouette that is selected is recorded as the RBS score. Five measures are derived from the BIA-O: CBS, IBS, RBS, CBS minus IBS (CBS 7 IBS), and CBS minus RBS (CBS 7 RBS). The last two Body shape questionnaire (BSQ) The BSQ was selected as a measure of body dissatisfaction in the concurrent validity study of the BIA-O. The BSQ was developed by Cooper et al 17 as a measure of concern with body size and shape. The reliability and validity of the BSQ has been supported in many studies. 2, 18 A recent factor analytic study found that the BSQ measures body dissatisfaction and dietary restraint. 18 Body dissatisfaction scale (BD). The BD scale of the Eating Disorder Inventory-2 19 was selected as a second measure of body dissatisfaction. The reliability and validity of the BD scale have been established in a number of studies. 20 The BD scale is highly correlated with other measures of body dissatisfaction and is not a measure of dietary restraint. 18 
Procedure
Participants at both sites were administered the study protocol as a part of a psychological and medical screening prior to entry into other studies related to nutrition, weight loss and cardiovascular health. The participant's responses to the assessment methods used in this study did not in¯uence decisions related to inclusion or exclusion in other studies. At site 1, the participants were administered the BIA-O, BSQ and BD. Also, data on age, race and gender were collected and height and body weight were measured. A random sample of 36 men and 41 women from site 1 was administered the BIA-O on two occasions (approximately 2 week interval) to evaluate the test ± retest reliability of the BIA-O. At site 2, 425 participants were administered the BIA-O, and a questionnaire which gathered information on age, race and gender. Height and body weight were also measured. At site 2, the BSQ and BD scale were not administered.
Results
Test ± retest reliability of the BIA-O
The BIA-O was administered twice to 77 participants, 2 weeks apart. Using Pearson product ± moment correlations, the test ± retest correlation coef®cients for the male ®gures were: r 0.77 for CBS, r 0.81 for IBS, and r 0.65 for RBS. The test ± retest correlations for the female silhouettes were: r 0.93 for CBS, r 0.77 for IBS, and r 0.85 for RBS. Validation of the BIA-O as a measure of body dissatisfaction Table 1 presents the correlations of the BIA-O measures with two measures of body dissatisfaction (BSQ and BD). For both men and women, the two discrepancy scores (CBS 7 IBS and CBS 7 RBS) were positively correlated with both measures of body dissatisfaction, which supports the concurrent validity of the discrepancy scores as measures of body size dissatisfaction. Also, CBS scores were positively correlated with BSQ and BD scores, indicating that the estimation of a large body size accounts for much of the variance in body dissatisfaction.
Comparison of body image estimates of Caucasian and African-American participants
Since men and women responded to different ®gural stimuli, we analyzed the BIA-O data for males and females in separate statistical analyses. Also, since the African-American samples were signi®cantly older than the Caucasian men and women, we controlled for age within the four subgroups by randomly selecting 20 participants from each of four age groups (18 ± 30 y, 30.1 ± 40 y, 40.1 ± 50 y, and 50.1 ± 60 y). Thus, samples of 80 participants (20 from each of the four age groups) from each of four subgroups (Caucasian men and women and African-American men and women) were randomly selected for this set of statistical analyses. The assumption that the relationships between the BIA-O variables (ie, CBS, IBS and RBS) and BMI were linear or nonlinear was tested. These analyses indicated that the assumption of linear relationships between the BIA-O variables and BMI was valid and that nonlinear solutions were unnecessary. Based upon the results of these preliminary analyses, we computed six general linear statistical models, which compared Caucasian and AfricanAmerican men and women (in separate analyses) on the three BIA-O variables, ie, CBS, IBS and RBS. In each of these models, BMI, ethnicity and the interaction of BMI and ethnicity were entered with the BIA-O measures (CBS, IBS and RBS) as the dependent variables. In all six analyses, the linear relationship between the BIA-O measures and BMI were signi®-cant. For men and women, the interaction of BMI and ethnicity was associated with estimates of CBS (ie, F (1, 156) 4.94, P`0.05 for men and F (1, 156) 4.41, P`0.05 for women). Figure 2 illustrates the results of these analyses with CBS and IBS estimates of Caucasian men and African-American men regressed against BMI. Figure 3 illustrates the same relationships for women.
In order to test whether IBS and RBS differed signi®cantly, we conducted t-tests within each of the gender and ethnic groups. For Caucasian men and women, estimates of RBS were higher than those for Body image assessment for obesity DA Williamson et al IBS (P`0.001). However, the differences between IBS and RBS estimates were not large (the mean difference for women was 0.89 and for men the mean difference was 0.54). Converted to effect sizes, these differences were 0.47 for women and 0.32 for men. African-American men and women did not distinguish between IBS and RBS (P values b 0.15).
Norms for the interpretation of BIA-O measures
Based upon the results of these analyses, we concluded that BIA-O measures can be interpreted only in the context of BMI, gender, and ethnicity. Therefore, we developed norms for the four groups, controlling for BMI. The procedures for computing standardized scores for each group are described in the Appendix.
Discussion
The ®ndings of this study provide evidence in support of the reliability and validity of the BIA-O. This study extended the BIA to allow use with very obese persons of both genders. When compared to reliability and validity studies of the original BIA, 7 these ®nd-ings suggest that the BIA-O is a satisfactory extension of the BIA. Validation studies of the BIA found that it was a valid measure of current (actual) and IBS estimates and that the discrepancy between CBS and IBS was a valid measure of body dissatisfaction. 10 The validity study of this investigation supported the discrepancy scores (CBS 7 IBS and CBS 7 RBS) as valid measures of body dissatisfaction. Unlike questionnaire measures of body dissatisfaction, the BIA-O allows for a determination of the relative causes of body dissatisfaction, ie is it caused by overestimation of CBS or underestimation of IBS or RBS, relative to norms.
In a recent critique of ®gural stimulus procedures for measuring body image, Gardner et al 21 criticized existing ®gural stimuli for not extending the size of ®gures into obese ranges and for being too`coarse', ie increments in body size changes between ®gural stimuli were deemed to be too large. The ®ndings of this study suggest that the BIA-O can be used with BMIs up to about 50. The use of 18 ®gural stimuli presented in random order appears to yield a measurement scale that approximates a continuous scale of measurement.
The BIA-O added one additional body image measure to the BIA, ie, RBS. The ®ndings of this study indicate that Caucasian (but not African-American) men and women responded differently to these different instructions, but that this difference may not be clinically meaningful.
Another aim of the study was to compare body image estimates of Caucasian and African-American men and women. The pattern of body size estimates of men and women within the two ethnic groups was remarkably similar. As can be seen in Figures 2 and 3 , CBS estimates of African-American men and women were very comparable in the underweight to normal body range (BMIs from 18 to 27), but as BMI increased, Caucasian men and women selected larger CBS estimates in comparison to African-Amer- Body image assessment for obesity DA Williamson et al ican men and women. For IBS estimates, Caucasian men and women consistently selected thinner ®gures than African-American men and women, but this difference was not statistically signi®cant. Since the discrepancy between CBS and IBS has been validated in this study and others, 7,10 these ®ndings explain why African-American women are less concerned about their body size than are Caucasian women. 4 ± 6 These data suggest that obese African-American women do not perceive themselves to be as obese as their Caucasian counterparts. Furthermore, African-American women do not prefer an extremely thin body size, regardless of BMI level. Thus, at virtually all body sizes above a BMI of 18, African-American women perceive less discrepancy between current (CBS) and ideal (IBS) body size estimates, yielding less dissatisfaction. 3, 8 This pattern of body size estimates is most prominent at extreme levels of obesity. A similar pattern of responses was observed for African-American men, but the differences were somewhat less pronounced than was observed for women. To our knowledge, this is the ®rst study to investigate differences in body image among African-American men and Caucasian men.
The results of the concurrent validity study indicated that the discrepancy between CBS and IBS (as well as CBS and RBS) was a valid measure of body size dissatisfaction. Of the three measures of the BIA-O, estimates of CBS were most highly correlated with measures of body size dissatisfaction, including the BIA-O discrepancy scores. This pattern of correlations suggests that CBS estimates strongly covary with different levels of BMI. Estimates of IBS and RBS, though correlated with BMI, are much more like standards that are relatively in¯exible. These measures may re¯ect cultural standards for ideal body size, 22 as opposed to rational standards based upon current scienti®c knowledge about weight regulation, ie obese persons are not likely to achieve a truly thin body shape. If this speculation is correct, these data illustrate the extent of the challenge for weight loss counselors who attempt to modify expectations pertaining to a realistic weight goal for most obese patients.
